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1. 

3,285,722 
APPARATUS FOR PRODUCING FIBERS FROM 

THERMOPLASTIC MATERIAL 
Marcel Levecque, Saint-Gratein, Marcel Mabru, Paris, and Maurice Charpentier, Rantigny, France, assignors to 

Compagnie de Saint-Gobain, Paris, France, a corpora 
tion of France 

Original application Feb. 21, 1956, Ser. No. 567,023, now 
Patent No. 3,114,618. Divided and this application 
Oct. 25, 1963, Ser. No. 318,857 
Claims priority, application France, Feb. 28, 1955, 

686,481 
8 Claims. (C. 65-15) 

This application is a division of our application Serial 
No. 567,023, filed February 21, 1956, now Patent Num 
ber 3,114,618. 
The present invention relates to the manufacture of 

fibers of mineral materials in the viscous state and par 
ticularly glass fibers. 

It is already known, in order to produce fibers of great 
fineness, to subject the material projected under the ac 
tion of centrifugal force to the action of gas currents dis 
charging from a chamber fed by combustible and com 
burent and in which the combustion of these two elements 
is obtained. To accomplish this purpose a hollow body, 
whose surfaces are joined along a more or less sharp edge 
in which are located a single row of orifices, is utilized, 
the hollow body being surrounded by a combustion cham 
ber taking the shape of an annular crown whose expan 
sion orifice in the form of a continuous slot or a series 
of holes projects a ring-like blast of hot gases perpendicu 
lar to the plane of projection of the filaments from the 
orifices. A structure of this general type is shown in 
United States patent to Pierre Rene Heymes and Ivan 
Peyches No. 2,624,912, issued January 13, 1953. The 
described procedure and arrangement allows for an ef 
ficacious drawing out of the filaments as soon as they 
leave the orifices, these filaments being drawn out and 
carried along with great force by the combustion gas 
escaping from the expansion orifice to form the fine 
fibers. However, because of the limited number of 
orifices provided on the peripheral edge of the rotating 
body, the fiber production of these arrangements is rela 
tively low. 
The present invention has for an object an improve 

ment to the process and the arrangements noted above 
and permits a large and substantially uniform production 

I of very fine fibers. 
Conforming to the invention, the plastic material is 

projected at high temperature from a centrifugal body 
or element whose peripheral or fila ent delivery part, 
which can be notably of a cylindrical shape, bears a cer 
tain number of rows of projection orifices, one above the 
other, for example 2 to 20 rows. The filaments project 
red from the centrifugal body are subjected to the action of 
gases moving at high speed and high temperature escap 
ing from the expansion orifices of an annular combustion 
chamber in such a manner as to effect, without the forma 
tion of either rigid or very viscous intermediary filaments, 
an entrainment of the filaments with an abrupt change 
in direction and an energetic attenuation and drawing out 
of the filaments so entrained, transforming them into very 
fine fibers. One might fear that the fact of providing 
two or more rows of projection orifices on the periphery 
of the centrifugal body might lead the fibers issuing from 
these orifices to stick and hinder the drawing out. Ap 
plicants have found that by distributing the projection 
orifices into several rows on the peripheral wall of the 
centrifugal body there is obtained a simultaneous drawing 
of the glass projected from these orifices, even if the 
orifices are lined up in the direction of the gas current. 
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It has been possible, in fact, to observe exactly the differ 
ent individual paths formed by the melted material project 
ed from each orifice of the several rows of orifices. 

Applicants have also found that the fibers thus formed 
can be drawn below the centrifugal body but may have 
a tendency to regroup in the still plastic or hot state. This 
can result notably when the centrifugal body is surround 
ed by a combustion chamber having as expansion orifices, 
a continuous slot, or holes or slots very close together. 
In these circumstances there is formed below the cen 
trifugal body a turbulent motion of air or gases which 
create a low pressure zone below the centrifugal body 
with a tendency to carry into that zone the hot gases 
from the combustion chamber and hence the fibers en 
trained therein. This phenomenon can cause several Se 
rious drawbacks, especially the sticking of fibers under 
the centrifugal body and a sticking together of the re 
grouped fibers and possibly collecting deformed filaments 
appearing as rigid and breaking small rods. These de 
ficiencies are more noticeable as the number of orifices 
in the centrifugal body are increased and production of 
fibers enlarged. 
One of the objects of the present invention is to correct 

the above deficiencies, and provision is made for the di 
rection of the fiber entraining and drawing gaseous cur 
rents issuing from the combustion chamber in such a way 
as to restrain their movement toward the axis of the cen 
trifugal body or even cause their movement away from 
said axis after the gaseous currents come into contact 
with and entrain the filaments projected by the centrifug 
ing body. This guidance of or control over the gaseous 
currents issuing from the combustion chamber may be 
effected by the use of air or gas currents or mechanical 
deflection elements located below the centrifugal body. 
According to one form of the present invention, a space 

or spaces are provided between the orifices for the escap 
ing combustion gases which enables air from the sur 
rounding atmosphere to enter the inside of the ring 
formed by the hot gases. These orifices can be made up 
of a certain number of slots appropriately spaced one 
from the other and surrounding the centrifugal body or 
they can be made up of circular orifices appropriately 
spaced. This introduction of air avoids the premature 
regrouping of the fibers below the centrifugal body and at 
the same time imposes a directional influence upon the 
evacuation of the fibers drawn by the hot gases. 

It is also possible to regulate or control the direc 
tion of the currents of hot gases as they escape the an 
nular combustion chamber. For this purpose, the ori 
fices are divided into two or more groups, the gas currents 
of each group making a small angle with those of the 
other groups. Under these conditions a mutual induc 
tion effect is produced which gives directional stability 
to the resulting gas current and prevents its convergence 
below the centrifugal body with its entrained fibers. 
The invention also provides for the guiding of the hot 

gas currents issuing from the combustion chamber by 
means of suitably streamlined surfaces. These surfaces 
may be integral with the centrifugal body. For example, 
the peripheral surface containing the orifices in the cen 
trifugal body can be in the form of a truncated cone, 
and in this way, itself cause the deflection of the hot gas 
currents brought into contact with it, and consequently 
of the fibers entrained therein, 
The drawings illustrate preferred embodiments of the 

invention wherein: 
FIG. 1 is a side view partly in section showing the 

centrifugal body surrounded by the combustion chamber 
with its expansion orifices in position to deliver hot gases 
downwardly to entrain and draw out the filaments pro 
jected from the centrifugal body; 
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FIG. 2 is a bottom plan view of the centrifugal body 
and the combustion chamber showing spaced expansion 
and delivery slots in the latter; 
FIG. 3 is a fragmentary vertical section through the 

centrifugal body and the combustion chamber illustrating 
the difference in angle of a group of expansion and de 
livery slots for the hot gases with another group of slots; 
and 

FIG. 4 is a fragmentary vertical section through a cen 
trifugal body having its peripheral surface in the form 
of a truncated cone with the walls of the expansion and 
delivery orifices of the combustion chamber inclined to 
approximate or equal the inclination of the frusto-conical 
Surface of the centrifugal body. 

In the illustrated embodiments of the invention, a cen 
trifugal body 1, rotating at high speed about its axis, 
through appropriate driving means at a speed of 3000 re 
volutions per minute or higher, carries at its peripheral 
part a cylindrical wall 1b bearing two to twenty rows of 
projection orifices 2 of suitable diameter, through which 
the molten material is projected at a temperature of about 
1300° C. 

It is advantageous for the orifices provided in the frontal 
peripheral wall of the centrifugal body to be separated 
in Such a way that the distances separating the neighboring 
orifices be about the same. A suitable spacing of the 
orifices can be made by placing them according to reg 
ular quincuncial arrangements. A combustion chamber 
3 of general annular shape is provided with an expansion 
orifice or orifices 4 which delivers the combustion gas at 
a very high speed and high temperature. The orifice 4 
and the wall or walls defining the same are so positioned 
in respect to the peripheral wall 1b of the centrifugal 
body and the orifices contained therein that the molten 
material or filaments, as they are projected from the cen 
trifugal body or at a slight distance therefrom are thrown 
into and picked up, entrained in and drawn by the hot 
gases passing across the peripheral Surface of the cen 
trifuge wall b and at an angle to the normal line of 
projection of the filaments from the centrifugal body. In 
FIG. 1, this angle would be approximately 90'; in FIG. 4 
the angle shown is approximately 45 although a smaller 
angle is preferred. These hot gases pass lightly over the 
peripheral wall of the centrifugal body and are in contact 
with all the projection orifices. 

In the embodiment shown in FIGS. 1 and 2, the expan 
sion orifices are made of a certain number of spaced slots 
4a, 4b, 4c, 4d, 4e, 4f. By way of example, these slots 
may be six in number and separated by an interval of /S 
their length. This spacing of the slots and the hot gases 
or blasts issuing therefrom affords room for the entrance 
of outside air to the interior of the segmental ring of hot 
gases (see dotted arrows A, FIG. 2), thus retarding or 
arresting the turbulent motion of air or gases and the low 
pressure zone heretofore referred to. 

In the form of the invention illustrated in FIG. 3, the 
slots of the combustion chamber discharging the hot gases 
are divided in effect into a series of slots, the angle of 
one slot varying with the angle of the next adjacent slot 
and so continued throughout the annular series. Or they 
may be divided into two or more alternating groups 4-4, 
the gas currents of each group making a small “alpha' 
angle with those of the other group or groups. By way 
of example, the angle of the two currents should pref 
erably be less than 20. This arrangement produces a 
mutual induction effect giving directional stability to the 
resulting hot gas current as heretofore described. 

In the form of the invention illustrated in FIG. 4, the 
peripheral wall carrying the projection orifices is a trun 
cated cone, its generatrix forming with the axis of the 
centrifugal body a "beta' angle less than 45° and in par 
ticular an angle of 20. According to this embodiment, 
the gas jets are themselves advantageously inclined on the 
axis of the centrifugal body forming with it an angle near 
the “beta” angle, This arrangement serves to direct the 
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4. 
hot gases and entrained fibers outwardly and thus prevents 
the hot gases with the entrained fibers from converging 
inwardly toward the axis of the centrifugal body where 
the fibers might regroup or stick together while still plastic. 

In all forms of the invention, the centrifugal body and 
its upwardly extending tube c, FIG. 1, will be heated 
internally by an appropriate burner or burners (not 
shown) so as to maintain the molten supply of material 
passing through the tube and into the interior of the cen 
trifuge in a homogeneous state and at the proper cen 
trifuging temperature. 

Likewise in all forms of the invention, the fibers pro 
jected from the orifices in the centrifugal body enter but 
do not pass through or beyond the hot gases issuing from 
the combustion chamber. Once the fibers enter the ring 
of hot gases or are picked up by those gases they are en 
trained therein and turned downwardly and attenuated and 
drawn into fine fibers by the travel and traction exerted 
by those gases. This end will be attained by appropri 
ately adjusting or regulating the centrifugal force and the 
force of the hot gases issuing from the hot chamber. 
We claim: 

... In apparatus for producing glass fibers from thermo 
plastic vitreous material, the combination of a centrifugal 
body having a peripheral wall provided with a plurality 
of superposed rows of orifices therein and adapted to re 
ceive at its interior portion a supply of the thermoplastic 
material in the viscous state, said body being rotatable 
at a speed sufficient to project the viscous material out 
Wardly and uniformly through said orifices in the form 
of streamlets, a combustion chamber surrounding said 
body and provided with discharge means having walls 
shaped to direct the discharge of gases from said chamber 
at high temperature and high velocity in a ring-like blast 
across said rows of orifices close to and in light contact 
with the peripheral wall of said body, said gases travelling 
transversely to the planes of projection of said streamlets 
whereby said streamlets of viscous material issuing from 
the orifices of the rotating body are turned, entrained and 
drawn out into an annular curtain of fine fibers by said 
gases, and means for controlling said discharge means in 
said combustion chamber relative to said peripheral wall 
to divert said annular curtain of fine fibers subsequent to 
their formation and initial attenuation from below said 
centrifugal body. 

2. An apparatus as set forth in claim 1 wherein the 
peripheral wall of said centrifugal body is of frusto-conical 
formation diverging outwardly below said combustion 
chamber, and the discharge means in said chamber com 
prises walls shaped to form a passage adapted to direct 
the gases issuing from said chamber along a frusto-conical 
plane substantially parallel to the plane of said peripheral 
wall, so that the annular curtain of fine fibers is diverted 
outwardly from below the centrifugal body. 

3. In apparatus for producing glass fibers from thermo 
plastic vitreous material, the combination of a centrifugal 
body having a peripheral wall provided with a plurality 
of Superposed rows of orifices therein and adapted to re 
ceive at its interior portion a supply of the thermoplastic 
material in the viscous state, said body being rotatable at 
a speed Sufficient to project the viscous material outward 
and uniformly through said orifices in the form of fibers, 
a combustion chamber located adjacent said body and 
provided with a plurality of segmental discharge openings 
spaced from each other, each of said openings having 
walls shaped to direct the discharging spaced streams of 
gases from said chamber at high temperature and high 
velocity in a ring-like blast across said rows of orifices 
transversely to the planes of projection of said fibers 
whereby said fibers of viscous material projected from 
the orifices of the rotating body are turned, entrained in 
and drawn out by said gases. 

4. An apparatus as set forth in claim 3 wherein the 
gaps between the segmental discharge openings approxi 
mate one-fifth of the length of the latter, through which 
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air is admitted from the outside of the ring-like blast 
of gases to the interior thereof. 

5. An apparatus as set forth in claim 3 wherein the 
Walls of at least some of the segmental discharge openings 
are shaped to Sweep the periphery of the centrifugal body 
in a direction normal to the planes of projection of the 
fibers, 

6. An apparatus as set forth in claim 5 wherein said 
Segmental openings with walls shaped to sweep the periph 
ery of the centrifugal body in a normal direction alternate 
with segmental openings having walls shaped to sweep the 
periphery of the centrifugal body divergently relative to 
the rotary axis of the centrifugal body. 

7. In apparatus for producing glass fibers from thermo 
plastic vitreous material, the combination of a centrifugal 
body having a peripheral wall provided with a plurality 
of Superposed rows of orifices therein and adapted to re 
ceive at its interior portion a supply of the thermoplastic 
material in a viscous state, said body being rotatable at 
a speed sufficient to project the viscous material outwardly 
and uniformly through said orifices in the form of stream 
lets, a combustion chamber surrounding said body and 
provided with discharge means having walls shaped to 
direct the discharge of gases from said chamber at high 
temperature and high velocity in a ring-like blast across 
said rows of orifices close to and in light contact with the 
peripheral wall of said body, said gases travelling trans 
versely to the planes of projection of said streamlets 
whereby said streamlets of viscous material issuing from 
the orifices of the rotating body are turned, entrained and 
drawn out into an annular curtain of fine fibers by said 
gases, the peripheral wall of the centrifugal body having 
a frusto-conical shape so as to control the direction of 
discharge of said ring-like blast of gases to divert said 
annular curtain of fine fibers subsequent to their forma 
tion and initial attenuation from below said centrifugal 
body. 
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8. In apparatus for producing glass fibers from thermo 

plastic vitreous material, the combination of a centrifugal 
body having a peripheral wall provided with a plurality 
of Superposed rows of orifices therein and adapted to 
receive at its interior portion a supply of the thermo 
plastic material in the viscous state, said body being ro 
tatable at a speed sufficient to project the viscous material 
outward and uniformly through said orifices in the form 
of fibers, a combustion chamber located adjacent said 
body and provided with a plurality of segmental discharge 
openings, each of Said openings having walls shaped to 
direct the discharging spaced streams of gases from said 
chamber at high temperature and high velocity in a ring 
like blast across said rows of orifices transversely to the 
planes of projection of said fibers whereby said fibers of 
viscous material projected from the orifices of the rotating 
body are turned, entrained in and drawn out by said gases, 
the walls of at least some of the segmental discharge open 
ings being shaped to sweep the periphery of the centrifugal 
body in a direction normal to the planes of projection of 
the fibers and alternating with segmental openings having 
walls shaped to Sweep the periphery of the centrifugal 
body divergently relative to the rotary axis of the cen 
trifugal body. 
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